Abstract:
INTRODUCTION
Nigeria's agricultural policy has evolved considerably since the country gained political independence in 1960. The priority at that time was to boost domestic production, particularly of cash crops, and the country has had good results to show for these efforts [1] . Nigeria was the world's top producer of rubber, groundnuts, and palm oil and the second-The perceived risks of import dependency have motivated the Nigerian government to introduce a number of initiatives under its Agricultural Transformation Agenda (ATA) to address the problems surrounding domestic rice production. The overall goals of the ATA are to re-define agriculture as a business [12] . The strategy for doing this is to promote private sector investment in agriculture, to encourage the development of private sector-driven marketing organizations, and to promote Incentive-based Risk Sharing for Agricultural Lending. The government has used a combination of import restrictions and input policy and institutional reforms, as well as direct investments to improve rice output and quality [4] . Adesina et al. reports that about 210,000 metric tons of additional rice capacity (representing 10 percent of current imports) was produced locally between 2011 and 2012, a very good sign that the government's new rice policies have been paying off, with improved rice output [12] .
According to Adesina et al. , the Federal Government of Nigeria's new policy on agriculture provides fiscal incentives to encourage domestic import substitution and private sector investment in the agricultural sector [12] . These incentives include: Removal of restrictions on areas of investment and maximum equity ownership in investment by foreign investors; no currency exchange controls, meaning the free transfer of capital, profits, and dividends; constitutional guarantees against nationalization/expropriation of investments; zero percent (0%) duty on agricultural machinery and equipment imports; a pioneer tax holiday for agricultural investments; and duty waivers and other industry-related incentives (e.g., based on use of local raw materials, export orientation, etc.). These policy incentives have induced additional private investors into the rice sector. According to [12] , some of the major investors that have either invested or have indicated interest in doing so include: Flour Mills of Nigeria (Bidda-Badeggi, Niger State); Ebony Rice, Ebonyi Govt., UNDP, SME'S (Ikwo, Ebonyi State); and Dominion Farms (Gassol, Taraba State). In August 2014, the Dangote Industries Limited signed a Memorandum of Understanding (MoU) with the Federal Government of Nigeria for a US$1 billion investment in commercial rice farming and modern integrated rice mills.
The Nigerian government's current policy initiative aims at promoting the overall performance of the domestic rice sector and is comprised of two key strategies. The first has to do with the use of import barriers/tariffs in order to enhance the competitiveness (in terms of relative price) of domestic rice. The second has to do with the expansion of paddy production and the processing of premium-quality rice, with the long-run objective of replacing rice imports with domestic production and expanding market opportunities for all rice farmers in the country. These strategies are embedded in the government's Rice Transformation Agenda (RTA). The final goal of the RTA is to reduce the country's rice import bill and make Nigeria self-sufficient within a 5-year timeframe. It is also expected that the RTA will promote inclusive wealth creation and employment generation in the country [4] . Of course, an improvement in the local rice quality will be needed to make the local product a viable alternative to current imports.
The foregoing description of the rice policy environment gives the impression of a policy with great potential to succeed. However, looking back in time, a number of previous similar initiatives by Nigeria to become self-sufficient in rice production were not very successful [13] . The 1999 Presidential Initiative on Rice and the 2001 National Program for Food Security are recent examples of such initiatives. These initiatives included import barrier policies and other incentives to stimulate local production and achieve self-sufficiency in rice production. However, the initiatives clearly failed to achieve their defined goals, as Nigeria remains heavily dependent on rice imports for its consumption needs [4] .
The current rice policy initiative faces several risks that call for further study. First, it is possible that the RTA could displace smallholder rice farmers of rice. According to [4] , "While meeting the demand for higher quality premium rice in the short run is only feasible through the use of large scale millers as the government is already promoting, it will not lead to job creation and wealth in rural areas nor will it help poorer consumers who have to spend a higher proportion of their income on food". Second, the potential of the current initiative to promote local milled and parboiled rice production and increase its competitiveness with imported rice also demands further examination. For example, what is really new or different in this current initiative that will make it succeed where previous attempts have failed? What will be the additional income benefits to rural households from the current initiative of tariff barriers on imported rice and increased domestic rice production and consumption? Will there be considerable employment gains for rural households, supposing that locally produced rice does in fact displace imported rice?
The goal of this study is to assess the impact of the current rice policy initiative on the income mobility of rural households in Nigeria, using a framework of policy experimentation. It is hoped that the findings will provide additional insights to guide policymakers in the implementation of the current rice production initiative. The rest of the paper is organized as follows. Section two provides a review of the related literature on the Nigerian rice economy; section three comprises the distribution of rice production by major rice producers in West Africa. Section four addresses the methodology and data. Section five provides a description of the Nigerian economy using [14] . Section six presents the simulation results and discussions, while section seven concludes.
REVIEW OF THE RELATED LITERATURE ON THE NIGERIAN RICE ECONOMY

Rice Production and Preferences of Consumers in Nigeria
The average rice consumer in Nigeria prefers parboiled rice, which can be either imported or locally produced. Nigeria has the largest market for parboiled rice in West Africa; other West African countries demonstrate a preference for regular milled white rice [15] . Overall, imported rice is preferred to locally grown semi-milled rice, due to the imported product's superior quality [16] . Domestic rice is normally semi-milled brown rice that is de-hulled and not polished; it has great color variation and can contain different varieties in the same bag. Alternatively, imported rice is generally processed milled rice. Foreign rice consumed in Nigeria is mainly imported from Thailand, Brazil, India, USA, UAE over the period 2006-2010 [9] . Domestic rice is normally 20-30 percent less expensive than imported rice. The main determinants of this price difference include the appearance, cleanliness, swelling capacity, taste, fragrance, colour and homogeneity of imported rice [17 -19] .
According to [20] , self-sufficiency in rice production has remained one of the Nigerian government's politicaleconomic goals to end hunger, reduce poverty, and ameliorate the country's food security. It is also a developmental strategy aimed at reducing foreign exchange disequilibrium arising from rice imports. However, rice ranks first among all staple food items in Nigeria in terms of expenditures and second only to cassava in terms of quantity consumed [21] .
Government Quest for Self-Sufficiency in Domestic Rice Production
The Nigerian government placed a ban on rice importation during the period 1986 -1995. During the ban on rice period, it was prohibited to import rice into the country though illegal importation through the country's porous borders increased [20] . As a consequence, Nigeria's rice import bills remained heavy [22] . Data from the FAO online database also suggest an estimated 500 percent rise in the foreign exchange expenditure on rice imports over the eleven year period between 1990 and 2001. The values rose from 224,000 metric tons of rice, valued at US 60 million dollars, in 1990 to 345,000 metric tons in 1996, with a value of US130 million dollars. Nigeria's rice imports increased to 1.51 million metric tons, valued at US288.1 million dollars, by 2001 [23] . Johnson et al. reports that cross-border trade flows with neighboring countries such as Benin represent a significant source of unrecorded rice imports to Nigeria with Benin reporting re-exporting virtually all of its 600,000 tons of imported rice to Nigeria in 2010 alone [4] . Oryza et al. also reports that about 8,000 bags of rice (at 50 kg/bag) are smuggled into the country every day through waterways between Nigeria and Benin [24] .
Inconsistencies and Lack of Continuity in Agricultural Policies
Inconsistencies and a lack of continuity in agricultural policies have been blamed in the literature as an impediment to domestic rice production and a constraint on poor rice farmers' welfare [10, 22, 9, 25] . While the figures above are largely indicative of the damage done by inappropriate government policies, it is important to note also that government policies alone may not be effective in stimulating local rice production of the desired quantity and quality. A good understanding of the factors driving rice demand in the country, as well as accurate timing of policies, also matter. Moreover, private economic agents engaged in rice production activities are very sensitive to government policies and must be included in the policy making process.
DISTRIBUTION OF RICE PRODUCTION BY MAJOR RICE PRODUCERS IN WEST AFRICA
Share of Top Five Rice Producers in West Africa
Historically, rice is cultivated in most West African countries. Nigeria has been the dominant producer of rice in the sub-region. Table 1 shows that Nigeria remains on the top in absolute terms (with production range of 4472520 -6070813 tons) on annual basis between 2010 and 2016, followed by Mali, Guinea, Cote d'Ivoire, and Serra Leone. One striking observation here is that there is a sluggish growth in annual rice production across the five top rice-producing countries over the reference period. Table 2 presents annual output of the top five rice producers in West Africa in percentages. The figures show that rice output in Nigeria has been a bit stable in relative importance. The country produced 37.60 percent of the subregion's total rice output in 2010. It peaked in 2015 with approximately 38.41 percent of total rice. It is also interesting to note that average rice production in the top five west African countries strongly suggest stability in percentage terms. It is further interesting to observe that these top five rice producing countries also account for more than 80 percent of total rice production in a region comprising 15 countries. Table 3 shows the share of the top five rice producers in West Africa in per capita annual output. Ironically, Nigeria is at the bottom in terms of relative importance -the figures show that the country only produced approximately 28 kilograms of rice per capita in 2010 and this peaked in 2014 with a per capita rice output of 34.02 kilograms. The country also produced below the group average as well as the West African average in per capita terms throughout the reference period. Sierra Leone which remained at the bottom of the top five producers in absolute terms Tables 1 and 2 is now far ahead of the four others in per capita terms. What this means is that Sierra Leone is actually performing better in rice production than any other country in West Africa. 
Percentage Share of Top Five Rice Producers in West Africa
Per capita Share of Top Five Rice Producers in West Africa
METHODOLOGY AND DATA
This study uses a Computable General Equilibrium (CGE) model to assess the impact of Nigeria's domestic rice production policy on the income changes of rural Nigerian households. A CGE model is formally defined as "A set of simultaneous equations relating variables, some of which are endogenous (determined within the model), the rest being exogenous" [28] . The advantages of using a CGE model as a methodological tool in an applied research work of this nature are well documented in the literature [29] .
The PEP-1-1 (1 period -1 country) model -version 2.1 [28] was adopted for this study. The PEP-1-1 model is a static Computable General Equilibrium (CGE) model designed for the study of a national economy. The principal characteristics of the PEP-1-1 model are described in [28] . The static model as applicable to the Nigerian economy is built on the assumption that a typical agent optimizes an objective function subject to some constraints. Calibration of the model parameters was carried out using the 2006 Social Accountability Matrix (SAM) developed for the Nigerian government by the International Food Policy Research Institute, (IFPRI). The structure of this SAM is described in [14] .
Main Elements of the Re-aggregated 2006 Nigeria SAM
The re-aggregated 2006 Nigeria SAM comprises five sectors (rice, agriculture, industry, services, and public administration). It also considers two factors of production -labor (homogenous type) and capital (physical capital and land). The SAM includes four agents -a representative firm, households (12 in number, representing households in the rural South-South zone, South-East zone, South-West zone, North-Central, North-East zone, and North-West, zone as well as households in the urban South-South zone, South-East zone, South-West zone, North-Central, North-East zone, and North-West zone), government, and Rest of the World (ROW). The SAM covers six commodities -rice, food, agriculture, industry, services, and public administration. Only four of the commodities were exported -food, agriculture, industry, and services. There was no export of rice.
Description of the Static CGE Model
Lemelin et al. explains that the core of a CGE model consists of equations representing consumer-and produceroptimizing behavior and market equilibrium [28] . A model solution is a Walrasian competitive general equilibrium: all optimizing economic agents meet their (first-order) optimality conditions, subject to their budget constraints, and all markets are in equilibrium. Without money, the set of equations which constitutes the model is homogenous with degree zero in prices. The static CGE model used in this study has five building blocks -production, demand, income and savings/investment, equilibrium, and prices.
Simulation Scenarios
The study involves simulations of two agricultural trade policy scenarios:
A 35 percent increase in import tariffs on rice accompanied by import substitution elasticity of 0.8 for rice (assuming locally produced rice is less competitive with imported rice in terms of price and quality) -SIM1. The assumption under SIM1 is based on a scenario of inefficiency in local rice production or policy ineffectiveness A 35 percent increase in import tariffs on rice, accompanied by import substitution elasticity of 4.0 for rice (assuming locally produced rice has become more competitive with imported rice in terms of price and quality) -SIM2. The assumption under SIM2 is based on a scenario of greater efficiency in local rice production or policy effectiveness.
DESCRIPTION OF THE NIGERIAN ECONOMY USING THE 2006 SAM
The description of the Nigerian economy using the 2006 Social Accounting Matrix (SAM) represents an effort to identify a number of key sectors of the economy during the base period of data utilized for this study. The sectors identified are considered key owing to their relative importance in terms of the magnitude of their contributions to the Nigerian economy.
Sectorial Contribution to Government Tax Revenue
Government tax revenue sources for 2006 by selected major sectors of the Nigerian economy are shown in Table 4 . Import taxes on rice were clearly the most important tax revenue source for the government during the year under review. Rice provided about 54 percent of the total tax revenue, amounting to N 161, 379.82 million. These figures indicate the relative dominance of rice among all commodities that were subject to tax during the year under review. 
Sectorial Contribution to GDP
The contributions of the different sectors of Nigeria's economy to the country's Gross Domestic Product (GDP) in 2006 are shown in Table 5 . The industry output of N 9,374,177.64 million for 2006 was the highest contributor to the country's GDP for the year, amounting to about 34.89 percent of total GDP. Understandably, domestic rice production was just about 2.12 percent of total GDP for the year under review. This low share of rice production in total GDP clearly suggests a heavy dependence on imports. 
SIMULATION RESULTS AND DISCUSSIONS
Simulation Results
The results in Table 6 show imports of different commodities during the year under review (base period). The results also include variations in quantity of imported commodities that would occur under the two separate policy scenarios assumed in this study. Simulation 1 shows what would happen if a 35 percent import tariff were imposed on imported rice. The import substitution elasticity for rice under this policy scenario is fixed at 0.8, in line with [30] , suggesting that locally produced rice is not easily substituted for imported rice. For example, the value of imported rice will reduce by -13.95 percent following a 35 percent tariff imposition on imported rice. The value of other cereals imported into the country would expectedly increase slightly by about 0.1 percent, showing that some substitution will occur. In terms of the quantity and quality of domestically produced rice, suppose that rice production in the domestic sector becomes more efficient following the implementation of the new policy and the subsequent involvement of largescale producers. This situation will be aptly captured by an increase in the import substitution elasticity for rice, meaning that consumers will become more indifferent in their preferences for imported or locally produced rice. For simulation 2 in Table 6 , if the import tariff on rice is increased by 35 percent and the import substitution elasticity for rice is assumed to be 4.0, the value of imported rice will fall by -47.19 percent. Imports of other cereals will increase by 5.64 percent, suggesting that consumption preferences will shift slightly to other cereals that are close substitutes for rice. Table 7 shows what the level of domestic production of various commodities would be if a 35 percent tariff was imposed on imported rice and if the import substitution elasticity for rice were 0.8 (simulation 1) and 4.0 (simulation 2). In both policy simulation scenarios, domestic rice production will trend upward: by 2.97 percent in simulation 1 and 18.43 percent in simulation 2. This indicates greater substitutability of domestic rice for imported rice. Understandably, the combined forces of an increased tariff on imported rice and the efficiency spillover from the domestic rice production sector will drive an increase in production in many other sectors of the economy as well. The question of what will happen to household income if a policy shock triggered by a 35 percent tariff imposition on imported rice is accompanied by an increase in import substitution elasticities for rice from 0.8 to 4.0 is addressed in Table 8 . Under simulation 1, the income of households in rural areas will fall by -1.30 percent, while that of households in urban areas will fall by -0.65 percent. However, given policy simulation 2 scenario, the income of households in rural areas will increase marginally by 1.04 percent and that of households in urban areas will increase marginally by 0.68 percent. Households in rural areas will experience a greater income (nominal) gain than households in urban areas (under simulation 2) because most of the rice farmers that will be integrated into the large-scale rice production process actually reside in rural areas. Table 9 presents the changes in demand for labor (employment level) by industry "J" that occur in response to the policy shocks described by simulations 1 and 2. Expectedly, demand for labor will increase in all sectors except the agriculture sector under simulation 1. Demand for labor will also increase in all sectors except the agriculture, industry, and administration sectors under simulation 2. Demand for labor in the rice sector under both simulations will increase by 2.29 percent and 18.73 percentage points, respectively. 
Discussion of Results
This study's findings have a number of policy implications. The use of tariff barriers (SIM1) as opposed to a policy aimed at improving the competitiveness of locally produced rice (SIM2) in Nigeria's domestic market have varying implications for the Nigerian economy. Although the imposition of import tariffs is generally tantamount to a loss of welfare, evidence from this study shows that a tariff policy of up to 35 percent on imported rice, accompanied by an improvement in the quality and quantity of home grown rice, will help the domestic product to compete freely with imported rice. This policy will also translate into some marginal income gains for households in both rural and urban areas. At the same time, the policy will produce significant employment gains in all sectors except agriculture, industry, and administration, which are expected to suffer slight decreases in employment levels.
The evidence of expected employment gains in the rice sector due to implementation of the new rice policy initiative failed to support the findings in [4] . The likely reason for a loss of employment in the other agriculture sector and an increase in employment in the rice sector is that the expected boom in domestic rice production is likely to attract farmers away from the other agriculture sector. The other observed benefits of an increased tariff on imported rice will be in terms of a reduction in the quantity of imported rice, a reduction in the burden on the nation's foreign reserve, and an increase in production of locally produced rice. The finding that value of imported rice will reduce by -13.95 percent following a 35 percent tariff imposition on imported rice is also an interesting result. What it strongly suggests is that the average consumer of rice in Nigeria is less concerned about the origin of rice but more concerned about the cost and quality of the rice s/he consumes.
CONCLUSION
The study evaluates the economy-wide impact of the Nigerian government's rice transformation policy under its Agricultural Transformation Agenda. The main thrust of the current rice transformation policy initiative is a combination of tariff barriers on imported rice and increased domestic rice production through collaboration with largescale private producers. Evidence from this study reveals that the import burden on the Nigerian economy will be largely reduced in some sectors by the implementation of this policy. Domestic production of rice and other commodities (with the exception of other agricultural and industry products as well as administrative services) will also increase following the full and effective implementation of the rice production transformation policy. The implementation of the domestic rice production transformation policy is likely to result in overall income gains for both rural and urban households. Expectedly, the households in rural areas will experience greater income gain than the households in urban areas. The implementation of the new domestic rice production policy is also expected to produce considerable employment gains in all sectors of the economy except the agriculture, industry, and administration sectors. The potential gains inherent in the current domestic rice cultivation, processing, and consumption policy makes it critical that the current federal administration retain and sustain the policy.
Suggestion for Further Research
The study results would have been more informative if the productive factors and the representative household groups could be further disaggregated to effectively capture the income distribution among the various household groups. While the required disaggregation could be easily accomplished for the representative household groups based on available information from the 2006 SAM for Nigeria, data for the productive factors proved elusive, as this data is highly aggregated in the SAM. One way of getting around this challenge would be to rely on any relevant 2006 survey information from other sources in order to split the aggregated data on productive factors in the 2006 Nigerian SAM on a pro-rata basis. This may effectively serve as the subject of a future study.
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